Effect of cell shape, membrane deformability and phospholipid organization on phosphate-calcium-induced fusion of erythrocytes.
Fusion of bovine and goat erythrocytes was studied using the phosphate-calcium protocol. Both bovine and goat red cells are resistant to fusion with phosphate and calcium, under conditions that promote fusion of normal human erythrocytes. Fusion resistance is not related to decreased (5%) membrane deformability of erythrocytes of these species, since chicken erythrocytes which are 40% less deformable than human erythrocytes undergo fusion with efficiency similar to human red blood cells. Incorporation of either phosphatidylcholine or phosphatidylserine into bovine erythrocytes mediated by lipid exchange/transfer protein, caused fusion of these erythrocytes. Fluorescence analysis of merocyanine 540 dye labeled erythrocytes, by flow cytometry, showed that the frequency of cells which exhibit dye binding was much less (35%) in dimyristoylphosphatidylcholine (DMPC) incorporated compared to untreated bovine erythrocytes (80%), indicating that incorporation of DMPC caused closed packing of lipids in the external leaflet of the bilayer. These studies show that fusion of bovine erythrocytes, mediated by phosphate and calcium, has a requirement for either specific phospholipids such as phosphatidylcholine, phosphatidylserine, or closed packing of lipids in the external leaflet of the bilayer.